Introduction
The stable topology for stopping times and time changes was originally developed as an aid to various constructions in the study of Markov processes and martingales [2] , [14] . It was later used in the study of optimal stopping problems [11] . More recently [3] , [4] it has proved useful in studying the behaviour of a diffusion in a region with many small holes (see Section 7) . Some additional properties of stable convergence for stopping times associated with multiplicative functionals, which are especially useful in dealing with convergence of diffusions, were found in [5] . The purpose of the present paper is partly expository, to draw together these recent results on stable convergence and explain their applications. We will also give some new results on which relate to pointwise convergence of diffusions (Section 3), and a uniqueness condition for multiplicative functionals (Section 5) . This allows us to make a considerable simplification in the proofs of earlier results on convergence of diffusions (Section 7). We will also discuss the connection between stable convergence and the variational r-convergence (Section 6).
Stopping Times
Let be a stochastic process taking values in ~d, (Ft) is a regular version of the conditional probability distribution of T given G, which we will refer to as the path distribution of T. We will denote F(o), ( It is shown in [2] that there is a compact metrizable topology on the space of all randomized stopping times, which we will call the stable topology, and that stable convergence is just convergence with respect to the stable topology. We will not bother to define this topology explicity, since we will only need to deal with sequential convergence. Since stable convergence is just a slightly enhanced form of weak convergence, its properties follow a familiar pattern. Probably the clearest reference for general properties of stable convergence is Meyer's paper [ 14] . We will need the following result from [5] , which follows easily from Theorem 7 of [ 14] : Lemma 
for all n, by the multiplicative property and the Markov property, so lim for all s > r > 0.
For any u>0, taking 0su, letting t approach 0, and using exactness, we have lim for all u> 0. The result then follows from the definition of stable convergence, since T(n)2014>0 in Pxprobability. Lemma 
Proof Let F be any v-stable limit point of (M(n)). We must show that F=M, Pv-a.e..
By Lemma [5] . The proof is simplified by Theorem 3.2. (ii)==~(iii) is obvious, and (iii)=>(i) follows from the compactness of the stable topology and the fact that the resovent characterizes the multiplicative functional.
It [8] (see also [5] ).
The following is an easy variation on a standard fact (cf. [13] ): Lemma 6.4 Let Jl be in M, with G03B1 d~. Let Then u is in HOI, and for any h in Hpl, u.~dm+03B1uhdm=hd . hd by Lemma 6 .4 and Theorem 6.1, and the theorem is proved. Theorem 6.2 is proved in [5] by a more complicated argument. Theorem 3.4 shows we can characterize Lebesgue-stable convergence of multiplicative functionals in terms of strong resolvent convergence. Since the operators are uniformly bounded, we need only consider dense subsets of L2(m). Since the variational r-convergence studied in [7] , [8] is also characterized in terms of strong resolvent convergence (cf. [5] ), Theorem 6.2 links the two forms of convergence.
Convergence of Stopped Diffusions
We will now discuss the problem of describing the behaviour of a diffusion in a medium containing many small absorbing bodies (see Problem A below). This problem was solved by Papanicolaou and Varadhan [15] . Working with N.C. Jain, the authors were able to prove a stronger result along the same lines [3] , using the compactness of the stable topology. The compactness of the stable topology made it possible for the proof of convergence to be reduced to a convenient uniqueness question. In the present exposition, we will use the fact that the set of multiplicative functionals is closed, and the uniqueness result of Section 5, to make the proof shorter. In addition, the results of Section 3 give criteria for convergence of solutions of the diffusion equation at a point, once Lebesguestable convergence has been shown, so we need only consider Lebesgue-stable convergence.
Problem dealing with media containing many small bodies have been considered by many authors, beginning with Mark Kac [12] . The earlier papers considered time-independent problems such as the Dirichlet problem, which are somewhat easier to deal with than the time-dependent diffusion case. Recent papers on other time-dependent problems include [16] .
We now give a more precise definition of the the basic diffusion problem, which we call [8] , [9] , is described in [5] . We will not approach Problem B is this way, but will instead use the standard Feynman-Kac construction. The fact that the variational and the probabilistic solutions are consistent is shown in [5] .
Assuming It can be shown (see Lemma 7 .1 below) that there is a unique minimal outer regular measure ~,(~ya) such that ~,(ya) >_ We shall call this measure ~,(~ya) the total a-capacity measure for the sequence (Dn). This measure is in fact independent of a (see Lemma 7.5) , so that we may denote it simply by À. Definition 7.1 If any subsequence of the original sequence of sets (Dn) has the same total capacity measure À, then we will say that À is the limiting capacity measure for the sequence (Dn).
Naturally, for this definition to be useful, we need a verifiable criterion for a sequence (Dn) to have a limiting capacity measure. Such a criterion is given in [4] , (generalizing a result in [15] ), and we extend this criterion slightly (with essentially the same proof as in [4] We can now give a more precise statement of the limit result described above. Rd, and the convergence is uniform over t in bounded intervals in [0,oo).
We note that more can be proved, in particular one can say something about the pointwise convergence of the pn (see [3] , [4] 
